Pavy and Siau in 1901 showed that normal urine contained small amounts of glucose, and other sugars which they were unable to identify by the osazone technique. Little interest has been shown in the sugar content of urine except in the case of glucose, and no data are available defining the normal values for the small amounts of other sugars in normal urine.
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Partridge in 1946 applied the technique of filter paper chromatography to the identification of sugars. This technique allows the simultaneous identification and estimation of a mixture of closely related sugars. More recently the method has been applied to the study of urinary lactose output in pregnancy by Flynn, Harper, and de Mayo (1953) , and to the study of sucrosuria in children by Moncrieff and Wilkinson (1954) .
The main purpose of the work described in this paper was to define the normal values for the various sugars which occur in urine. In addition the results of the examination of urine from a small number of patients with renal and liver disease are described, as it is felt they may be of interest.
Selection of Material Urines were examined from 100 normal children and 27 normal adults. The children were patients admitted for minor acute illnesses, showed no evidence of chronic disease, and were fit for discharge home. The adults were patients admitted to surgical wards for minor surgery. Both fasting morning specimens and specimens of urine obtained after a meal were examined.
Method
The urines were preserved with thvmol fluroride and examined the same day. Salts Harrison (1947 Normal Values.-One hundred and sixty-four specimens of urine from 100 normal children and 27 normal adults were examined. Twenty-eight of these specimens were collected after a meal, and the remainder were fasting morning specimens. The results are summarized in Table I . Glucose.-All urines contained some glucose. The range was between 1 mg. and 11.5 mg. glucose per 100 ml. urine, with a mean value of 4.3 mg. %.
The distribution of glucose in normal urine is shown in Fig. 1 . No difference could be found between the glucose content of urine from children or adults, and the glucose content of the urine was unrelated to the specific gravity of the urine. Urines collected after a meal contained no more glucose than fasting specimens.
Lactose.-This sugar appeared surprisingly often. The amount found was closely related to the intake of milk and varied from day to day in any given case. None of the adults were pregnant or lactating.
Pentose. jaundice, and specimens of urine in this series were tested with Benedict's reagent. Red and yellow reductions were noted as such. In the case of green reduction, if the precipitate on standing was predominantly grey or green the reaction was called negative. If the precipitate was dull yellow the reaction was considered doubtful. When a green reduction was associated with a bright yellow precipitate the test was called positive.
In assessing the sensitivity of the test it is important to take into account all sugars in the urine. as often the reduction is due to the summation effect of two or more of the commonly occurring sugars. These sugars, of course, vary in their ability to reduce Benedict's reagent. The copperreducing power of the various sugars in a specimen were therefore calculated from Bertrand's (1906) formula, and the total sugar content expressed as the equivalent amount of glucose in mg. per 100 ml. urine.
It was found that all urines giving a positive result with the reagent contained sugars equivalent to 50 mg. or more of glucose per 100 ml., and a negative test was always associated with urines containing less than 50 mg. per 100 ml. urine. Doubtful tests, however, were sometimes associated with increased amounts of sugar, but sometimes the urine contained only the normal trace. insufficient to account for the reduction. Manx of the latter were concentrated specimens from (Fanconi, 1946) . It is possible that renal glycosuria may be more common in organic renal disease than is supposed. The glucose content of the urine was not increased in five nephrotic patients with nitrogen retention or hypertension. No relationship was found between the presence of an increased glucose content of the urine and the response to conservative treatment, cortisone therapy, degree of oedema, or age of the patient.
The finding of increased amounts of sugar in the urine of patients with liver disease might be expected, as the urinary output or blood levels of most of these sugars have been used in assessing hepatic function. The urines from jaundiced patients with hepatic disease which reduced Benedict's reagent were found to contain a mixture of sugars, the summation of which accounted for this reduction. Often glucose was not the dominant sugar, fructose or lactose in adults, and lactose or galactose in young children, accounting in large part for the reduction. The urinary sugar pattern in patients with liver disease varied markedly from day to day and appeared related to diet.
A negative Benedict's reaction appears to be a reliable indication that the sugar content of the urine is equivalent to less than 50 mg. glucose per 100 ml. urine, and few specimens in this series with a significant increase in any sugar gave a true negative result. The test needs to be carefully carried out and the precipitate examined after standing for the test to be reliable when low concentrations of sugar are present. The usual ward boiling method probably accounts for the few positive results that are noted in cases of the nephrotic syndrome and liver disease Summary Analysis of the sugar content of specimens of urine from 100 normal children and 27 normal adults was carried out and the range of normal values determined.
All urines from normal children and adults contained less than 12 mg. glucose per 100 ml.
urine.
Urines from 176 patients with a variety of diseases were examined. Excluding patients with a gross glycosuria of known cause, only in patients with renal or hepatic disease was the glucose content of the urine found to be above 12 mg. per 100 ml. urine.
A transient increase in the glucose content of the urine in type 1 nephritis and a persistent increase in the urinary glucose content in some cases of the nephrotic syndrome was observed.
Reduction of Benedict's reagent in jaundiced patients with hepatic disease was found to be due to the summation effect of a mixture of the commonly occurring sugars.
The results of Benedict's test in relation to the sugar content of the urines are discussed.
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